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CLAIMS 

1. A process for the qualitative and oaantitative 

determinat ion of at least one in vitro ampl^^ied nucleic 
acid in a sealed reaction chamber, / 

- wherein during or subsequent/to the amplifi- 
ji cation of the nucleic acid at least one/ «ttt 

^ ( probe) is present which( inter aots^ with the nucleic 

acid to be detected; / 

- wherein spectroscop:^ally measurable para- 
meters of said substance (probe) are subject to vari- 

/ 

at ion, creating a measurable signal; 

- wherein the samplp to be measured is exposed 
to the action of a gradijent capable of at least par- 
tially denaturing nuc^eac acids; 

- with detectipi/ of S^e measurable parameter 
undergoing variationjlfchrough the action of he jgradi- 
ent; and / 

- the entire/amplification reaction, including 
qualitative and guantitative determination,, Imay be 

. carried out in af sealed reaction chamber ^measuring 

(h . / . . . ^ 

^ compartment) without intermittent opening. 



/ 



The process according to claim 1, wherein the 

probe, the specl^oscopically measurable parameter of 

/ 

which is at least one luminescent or fluorescent dye, 
contains a nucleic acid proportion, the interaction of 



which with the ifri vitro amplified nucleic aci. iS a func- 

I 

tion of the denaturation condition is accompanied by a 

I 

change in the spectroscopically measured signal, prefera- 
bly, by intercalation of the dye into the nucleic acid 



/ 



# 
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double helix or by dilution or concentration eff^ts 
within the measuring compartment. 

(Ji^y" 3 . The process according to^-Ofve — — G - laim^ ^-^ or 2:^^ 

wherein a denaturation process is detected^using wave 
length variation and/or shift in luminescenc^ or fluores- 
cence intensity and/or variation in f luorei^cence polar- 
ization and/or variation in excited staTC lifetime, or 
using the principle of the so-called "energy transfer", 
or through a concentration effect*^ 

Q^^^^^ 4. The process according to^ at Least^ onc of cl - a -arms^ 

-3r- to 3 ,(^pharacterized in that^in a /reaction chamber a 
multiplicity of dyes are employed which may be distin- 
guished from each other spectro^copically and which 
permit to analyze the various amplified nucleic acids 
and/or through which at least one^independent calibrating 
substance may^^e— introduced./ y 

( / clai «^ i 

5 The process according to at/least^efte— of — claims - 

■ 1 to— 4-7 characterized in tha4;,3«l^ in particu- 

"TTar, fluorescence of the d^s is excited continuously or 
in pulses by a laser. / . 

6. The process according to at least^one— o^^ — Gia^rffis 

- 1 to 5 -, characterized in that the amplified nucleic acids 

Contain at least one c4-amplified nucleic acid standard, 

/ ^- " 

the sequence of which is homologous to a sequence to be 

determined, preferably identical, with the exception of 

/ 

at least one p oint mu tation which, preferably, lies m a 
sequence region o;f lowest stability but outside the 
primer binding sites in enzymatic amplification- 



>ites m enzymatic amplification. 



7 . The process according to at least^ onc - of claims ^ 

j_.-fce-5-, characterized in that the amplified nucleic acids 
contain at least one co-amplified nucleic acid standard, 
the sequence iof which is absolutely homologous in the 
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primer regions, but otherwise the sequence of the nucdeic 
acid standard deviates from the sequence of the amg^Iified 
nucleic acid in more than one position. 

The process according to at leasty^e fte of claim s- 

■ 1 t o 7 , characterized in that in part, the/nucleic acid 

standard itself is a natural component jot the nucleic 

acid to be analyzed. ^ 

The process according to at le^ast^& nc - of - claims -^ 
_1 — fee — 8-, characterized in that amplification is carried 
out in homogenous phase or using a i^rimer attached to a 
solid phase, to the extended sequence of which the 
labeled probe can hybridize and mius, the concentration 
and/ or conformation of which cafn be determined either 
specifically at the solid nJia^e support or within the 
free solution. / / 

10. The process accofrdimg to at least^o no of claiitv s 
-1 — feo — characterized in ythat at Ipast one molecule of 
fluorescent dye is linke(Mto a ruj^rleic acid molecule, the 
sequence of which is identical or homologous to the 
nucleic acid to be aetected or to the co-amplified 
nucleic acid standard/ 

/ clcarn (O 

11. The process^ according to at leastA onc of claimG- 
-I 10 - , characterized in that the nucleic acid molecule 
I^inked to the fluorescent dye is added to the reaction 
mixture after completed amplification, hybridization with 
the amplified nucleic acids being effected by a thermal 
denaturation step with a subsequent renaturation step. 



/ . claim 10 



12 . The process according to at least^ ono of — cla i m s^ 

characterized in that the nucleic acid 



4 — — ¥B , 
lie linked 



reaction mi^xture prior to completed amplification, the 
probe bein^ added as a non-amplif iable double-stranded 
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13 



14 



RNA or as a non-amplif iable chemically modified/nucleic 
acid • 

— cm rn 

^^^^^-Th'& process according to at leastyi^ae — of claims 



JL - to characterized in that a primer o^a primer pair 

is used for the amplification, which apimer encodes a 
G:C-rich region at the 5' terminus of n^^eferably from 15 
to 20 G:C residues, 

dairy) f 

The process according to at /least^-en e of claims " 
4r - to 10 , characterized in that the probe used for deter- 
mination is an oligo- or polynucle/otide having at least 
two chemical structural elements g4pable of absorbing or, 
due to excitation, emitting elecw-omagnetic waves, one of 
said structural elements being capable of linking or 
cleaving a stable bond to another position of the oligo- 
or polynucleotide through action of electromagnetic 

waves • 



15. 



The process according to claim 14, wherein the 
structural element abscising and/or emitting an electro- 
magnetic wave has a chr^mophoric system. 



rfaii 



16. The process afccor^&d4igto^e<iraim 15, wherein the 

chromophoric system /luminesces via dye-gSb&trarbttent^^ 



17, 



18. 



19. 



The process according to at least one of claims 
14 to 16, where/n the structural element linking or 
cleaving stable bonds under electromagnetic influence is 
a photochemical Jcrosslinker . 



/ 



The process according to claim 17, wherein the 
photochemical /:rosslinker is a psoralene derivative. 

claim I A 

The ferocess according to at least^oa^ o of claims - 
-i^to 18, wnerein the spacing of the structural elements 



20. 



21, 



22 



23 
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may not be below 8 to 12, preferably 10 nucl< 
tions* 



The process according to at lea 




de posi- 



■one — uf ulaxu t s - 



• 1 to 19 , characterized in that sheet systems having hol- 
lows or recesses as reaction chamber^ are used which are 
thermally weldable and suited to accommodate ready-for- 
use reagent mixtures in lyophili^^ or matrix-bound form 
and are suitable for direct optipal measurement. 

The process according yto at least^^ofte — o-f— - claims 
JU^fee— 2^, characterized in thax the charged reagents are 
stored in spatially separateca matrices, and subsequent to 
sealing the reaction chancer, are introduced into the 
reaction process. 

ording to at least^ CTie of claims - 
in thatXrhe distance of the reac- 
ts that evaluation is effect- 
quipment such as in the form of 
microtitration equipment . 

/ clctina I 

The process according to at leasty^o ne of claims - 
-1- to 22 , characterized in that for analysis, the mixture 
of nucleic acids is subjected to a time-controlled tem- 
perature gradKent^ preferab^ly with linear progression, 
with the variation of the spectroscopic parameter being 
monitored as /a function of time and/or temperature./ 



The process 
-^-- H^ 2 ±, characteriz] 
tion chambers is sel 
ed using commercial 



24 



25, 



The /process according to claim 23, wherein the 

conformational analysis of the nucleic acid mixture is 
/ 

effected u^ang temperature gel electrophoresis, a chroma- 
tographic process, or directly in homogenous solution, or 
a combinat/ion of these processes. 



at: 

/ 



The process according to claim 23 ar nd - /o ^ — 2A^^ 
characterized in that from the dependence of the optical 



parameter with temperature and/or time, the pres^^ce 
and/or number and/or homology of a nucleic acid i^fques- 
tion to the corresponding standard may be coxtcfluded , 



The process according 
characterized in that 



asty^ ono of claims 
evaluation isl^ effect- 



ed on-line using a data proce^s^ng system- 

An oligo- or polynu^leotide^^robe jfor operati^ 
the process according to all least^ n n .o ^ rv P c T-aims 1 tjQ - 2r€ 
and having at least one chemical structural elements capa- 
ble of interacting with electromagnetic waves and/or by 
absorption or emission of radiation, with cdeavage or 
linkage of stable bonds, wherein said struc^^ural element 
does not represent a purine or pyrimidine/ substituent of 
naturally occurring nucleotide componepxs. 

The probe according to ca^im 21, wherein the 
structural element capable of lanking stable bonds is 
psoralene or a psoralene derivative. 

The probe accordim )to one of claims 27 aad^^-e^ 
-2-S^wherein at least one/ofyme structural elements capa- 
ble of interacting wijm electromagnetic radiation lumi- 
nesces - 

claim %ip 

The probes according to at least^ ono of claim s 2r€r 
^te — wherein the spacing of the oligo- or poly- 
nucleotide s^sxuctural elements is at least from 8 to 12 
nucleotides 



^1^^. ^^>/A^ device for operating the process according to 
cTaims — 1 — to-=^-0^ permitting computer-controlled. 



o ne 



time/dependent thermostatting of the reaction compart- 
menfris . 
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32. The device according to claim ^3^^^__comprising a^ 
optical unit, wherein preferably, a laser is employed por 
excitation and an optical detecting unit for regist^xng 
the emitted fluorescence signal 

cloim I 

33. A means for operating the process according to^-a^ 
Ir euj jL u nu u f claims — l^^jto_^^ ^ gongicting^ of 3L system of 
reaction compartments, preferably, a sheet/ system with 
ready-f or-use reagents in lyophilized form^ the reaction 
compartments preferably being arranged >/ith microtitra- 
tion dimensions, 

34. The means for operating the/process according to 
claim 33, characterized in that th4 reagents are fixated 
and/or^stored in at least one water-soluble matrix. 



35. ^(^(m ^^^^s for operc 

^Gia^rms — 3 - 3 "mid/ or 3 -^ where 

4 — ^ 

lizers, preferably sugar/ 

saccharose. 



ig the process according to 
;he matrix contains stabi- 
irticularly trehalose or 



36. 



A 



Qjf^ifr^ 2^*^e means for/operating the process according to 
at: — leas t — OTie — o€ — c laa ms — 23 — to — 3-5*^ wherein the reaction 
compartment and/or/ further^ reagent reservoirs contain 
amplification primers, buffer components, at least one 
polymerase, and/co-f actors • 



37. 

A 



38. 



r\(X^^ "^e^eans for operating the process according to 
atr— J^ea^tr oi^ of claims _3XJ:^-Q-3 ''^r- where in the sheet seal- 
ing the >reaction compartment contains at least one 
further >reagent reservoir in a matrix, with the probe 
preferably being stored therein as well as the reagents 
requiy^d for hybridization. . 

ciarrni 33 

The means according to^at Leas^t— o np of c l a i ms 1 3- 

composed in kit systems. 




